cytochemical studies have shown that they express tium, from which neuroglial cells originate. Although opvimentin, nestin (Rat-401), RC2, and GFAP, the latter posing views have subsequently been voiced (see Levitt only in primate cortex (Rakic, 1995) . These cells were et al., 1981), more recent investigations have docufirst observed in the chick spinal cord shortly after the mented the heterogeneity of the cortical neuroepitheladvent of the Golgi impregnation method and slightly ium and led to the prevailing view that neurogenesis later in the human fetal spinal cord and brain (for referand gliogenesis are distinct temporal events during corences, see Rakic, 1995 ). Although they were described ticogenesis, showing only some overlap (Figure 1 ). Furunder different terms (e.g., radial cells, fetal glia, epithether, lineage analyses have documented that, apart from lial cells, spongioblasts), they were undoubtedly the relatively few exceptions, neurons and glia arise from same morphologically distinct type of cell. The term separate lineages (Parnavelas, 1999 (Parnavelas, , 2000 . Thus, until "radial glia" was first introduced by Rakic in his classic recently, it has been widely believed that the germinal descriptions of neuronal migration in the fetal primate ventricular zone is primarily composed of neuroepitheneocortex (Rakic, 1972) and has since been widely lial cells that give rise to distinct populations of neurons adopted in developmental neurobiology. and glia, including radial glia, with the radial glial cells Although the morphological, biochemical, and funcproviding the substrate for migrating neurons. However, tional properties of radial glia have been described in this concept of corticogenesis is gradually being eroded, various vertebrate species, most studies have focused particularly in the light of emerging evidence that ason their role in the developing mammalian telencephacribes a new and radically different role for radial glial lon. It is in this system that the detailed electron microcells in the developing cortex. scopical analyses of Rakic in the 1970s (Rakic, 1972) Radial Glia as Neuronal Precursors provided support for a role of radial glia in neuronal Earlier reports had implied that radial glia of the mammamigration. These studies strongly suggested that radial lian cortex may be potential precursor cells since they glial fibers provide a transient scaffold and impose radial were found to be immunopositive for nestin, an intermeconstrains in the expanding cerebral wall that facilitate diate filament protein expressed in CNS precursor cells. neuronal migration. Similar arrangements between miIn addition, radial glia have been shown to divide rapidly grating neurons and specialized glia have been deand undergo interkinetic nuclear migration, a feature scribed in a number of other systems (e.g., cerebellum, unique to precursor cells in the germinal ventricular zone retina, hippocampus) (Rakic, 1995; Hatten, 1999 
GFP into the lateral ventricles of embryonic rats (E15-16). Early time points (24 hr after infection) revealed presses GFP under the human GFAP promoter to label radial glia whose identity was further confirmed by stainindividual radial glial cells, while later time points showed clones that also included neurons arrayed along ing with RC2-or astrocyte-specific gluatamate transporter (GLAST) antibodies. Immunohistochemical char-
the radial glial fiber. In utero BrdU labeling demonstrated that the only dividing member of each clone was the acterization of the GFP-positive cells (E14-18) that were isolated by fluorescence-activated cell sorting showed radial glial cell, indicating that the radial clones were generated by mitotically active radial glia. Daughter neuthat ‫%08ف‬ of the GFP-positive sorted cells were radial glial precursors identified by staining for nestin, RC2, rons often had pyramidal morphology, and electrophysiological recordings showed that distinct neuronal memand GLAST. To investigate the composition of the progeny that arise from the radial glia precursors identified brane properties developed as neurons migrated into the cortex. In a series of time-lapse videomicroscopy by GFP expression, sorted cells were cultured for 1 week and later characterized by immunohistochemistry. experiments, the authors have shown that radial glia undergo interkinetic nuclear movements and divide Intriguingly, the majority of precursors obtained from E14-16 transgenic mice gave rise to neurons, while asymmetrically to give rise to mitotic radial glia and postmitotic neurons. Daughter neurons then migrate those isolated from E18 animals differentiated into astrocytes. These observations were further confirmed along their own parent radial glial fiber, supporting a dual role for radial glia in both neurogenesis and migration by another method in which radial glia were labeled with fluorescent dyes applied to the pial surface. Thus, this guidance. The authors have suggested that familial relationships between radial glia and their daughter neurons study has demonstrated that precursor cells with long radial processes that express glial-specific markers can might be involved in the establishment of cortical columns. no longer be assumed to belong to the glial lineage. all the evidence in the last decade that supports new Together, the recent series of studies indicate that roles for radial glia in the developing and adult brain, radial glia, while able to self renew, also generate neushould these cells be called glia? rons during early corticogenesis and astrocytes at later stages (Figure 1) . However, these studies and earlier
